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Remarks 

In the specification, the paragraph beginning at page 5, line 20, has been amended to 
correct a minor typographical error. No new matter is added. Support for the amendment is in 
the specification at page 5, lines 4-7 (emphasis added): 

In the use of odorants to stimulate or decrease vaginal flow, it is preferred that the subject 
individual ts presented with the odorant at a suprathreshold concentration (e.g., about 25-55 
decismel units), but not irritative level, and inhales the odorant for about 1-3 minutes. 

Reconsideration of the pending Claims 24, 25, 28, 29, 31-33, 35, 36, 38, 41, 42, 45, and 
46 is respectfully requested. 

The allowance of Claims 41 and 42 is gratefully acknowledged. 
The objection to Claims 32 and 33 is also acknowledged. 

Claims 27 and 30 have been canceled. 

Claims 24, 25, 28, 29, 3 1 , 32, 35, 41, and 45 have been amended to better define the 
subject matter claimed. 

Support for the phrase "concentration of the odorants being greater than an average 
normal threshold concentration of the odorants.. .at about 25-55 decismel units" is in original 
Claims 16-17 (and 9-1 0) CHS. The article of manufacture of claim 14, wherein the concentration of the 
odorant is effective to provide a suprathreshold but not irritant amount of the odorant. 1 7. The article of 
manufacture of claim J6 , wherein the concentration of the odorant is at about 25-55 decismel units.). 

Further support for the amendments is in the specification at page 5. lines ^-fi ("In the use 
of odorants to stimulate or decrease vaginal flow, it is preferred that the subject individual is presented 
with the odorant at a suprathreshold concentration (e.g., about 25-55 decismel units), but not irritative 
level, and inhales the odorant for about 1-3 minutes."), page 5. lines 7-9 ("An odorant is presented at a 
suprathreshold level when the decismel level or concentration of the odorant is beyond that needed to be 
delected by a normosmic individual. "), page 6. lines 18-20 ("in die art, a "normosmic" individual is one 
who can detect the odor of a substance without irritant sensations when the odorant is presented within 
the range of its average normal threshold "). In addition, the Examiner is directed to the 
specification at page 6, lines 10-11 ("Ranges of the average normal threshold for various odorant 
substances can be found in the art, for example, Amoore and O'Neill,. . ."). 

The Examiner is also directed to the discussion below regarding the understanding in the 
art of the term "suprathreshold' as being a concentration of odorants that is greater than the mean 
MKE/1065373 .1 7 of 15 
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oi average normal threshold concentration of an odorant substance - a concentration of about 
25-55 decismels being an increased amount of the mean normal threshold concentration. 

No new matter has been added with the amendments, which are clearly supported in the 
specification as originally filed, as provided above. The amendments are intended to merely 
clarify language used in the claims and/or the subject matter claimed, and the scope of the claims 
is intended to be the same as after the amendments as it was before the amendments. 

Rejection of ClatmQ >.n j e r 35 $ ip fl) 

The Examiner rejected Claim 25 under Section 1 12(1), on the basis that the phrase 
"separately packaged elements" for elements (iXiii) is not supported in the specification. 

The Examiner is respectfully directed to the specification at page 7, lines 19-21, which 
states as follows: 

.. .The various parts of the kit can be packaged separately and contained within a box or other 
packaging material. 

Although Applicant submits that the objected to phrase is fully supported in the 
specification, io expedite prosecution, the phrase has been removed from the claim. 

Such amendment is not to be considered as limiting the breadth of the claim. 

Accordingly, it is submitted that the claims fully comply with the requirements of 
Section 112, and withdrawal of this rejection of the claims is respectfully requested. 

Rejection of damip un der 35 U.S.C. I02rh) 

The Examiner maintains the rejection of Claims 24, 27-30, 35, 36, 38, 45, and 46 as 
anticipated by the International Product Alert (IP A) bulletin entitled "Poan Washable Cold 
Cream Manufacturere: Kurabara Honpo Category: Beauty Skin Care" (01 June 1994 - PROMT 
Abstract), or by McMath from Adweek's Marketing Week entitled "The Skin Trade Goes 
Natural" (27 August 1990 -PROMT Abstract). At page 4, the Examiner also maintains the 
rejection of Claims 24, 27-3 1,35, 36, 38, 45, and 46 as obvious over the IPA bulletin and 
McMath. Insofar as these rejections arc maintained with respect to the claims as amended, these 
rejections are respectfully traversed. 

The Exarniner maintains that the cited commercial cream products would inherently 
contain the recited odorant mixtures at a suprathreshold but not irritant level - because the 
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cucumber and licorice extracts in the commercial skin creams would inherently be within a level 
detectable by a normosmic individual - and within the claimed decismel level and/or at a 
suprathreshold but not irritant concentration. The Examiner bases this assertion on Applicant's 
disclosure in the specification at page 5, lines 8-1 9. See the Office Action at page 3, 
2 nd paragraph (emphasis added): 

Each of the cited references teach skin creams comprising cucumber and licorice extracts 
therein.. .The cited commercial cream products would...also be inherently within the claimed 
levels - e g. the products would inherently provide a suprathreshold but not irritant amount of 
the odorant (i.e., based upon the definition provided on page 5, lines 8-19, of the instant 
specification, the natural cucumber and licorice extract odors within the cited commercial skin 
creams would mherendy be within a level detectable by a normosmic individual but not at a 
level so high or mtense that it would be perceived as noxious or painful - thus, also within the 
claimed decismel level, within a suprathreshold but not irritant concentration, and/or at a 
concentration up to a suprathreshold but not irritant concentration, as claimed)... 

Claims 24 and 35 have been amended to recite that the odorant composition is a liquid, 
and Claim 45 has been amended to recite that the odorant composition is in the form of 
microcapsules contained in a scratch-and-sniff odor patch. By comparison, the cited references 
describe a cream - and none of the delivery devices recited in the claims. 

Claims 24, 25, 35, and 45 have also been amended to more clearly recite the 
concentration of the odorants in the composition - by clarifying and further distinguishing the 
term "suprathreshold concentration" in the claims. 

A "suprathreshold" amount of an odorant is not merely the level detectable by a 
normosmic individual. A "suprathreshold concentration" is, by definition, a concentration thai is 
higher than the average normal threshold concentration of an odorant - and, as recited in the 
claims, is at about 25-55 decismel units - a concentration that is many times higher than the 
average normal threshold concentration of the odorants. 

The Examiner is directed to the supporting passages provided above for this amendment 
to the claims. In particular, the Examiner is directed to original Claims 16-17. which state as 
follows: 

1 6. The article of manufacture of claim 14, wherein the concentration of the odorant is 
effective to provide a suprathreshold but not irritant amount of the odorant 

1 7. The article of manufacture of claim 16. wherein the concentration of the odorant is at 
about 25-55 decismel units. 
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A subthreshold concentration is a definitive amount of the odorant - which can be 
objectively measured by known methods in the art. It is not merely the level detectable by a 
normosmic individual. It is a level that is above the average normal threshold concentration of 
an odorant And in the instant claims - this is a level that is at 25-55 decismel units - where the 
normal threshold concentration is set at 0 decismel units, and thus, a concentration that is many 
times higher than the average or mean normal threshold concentration of the odorants. 

Aside from Applicant's disclosure (as discussed above with regard to the claim 
amendments), the Examiner is respectfully directed to the disclosures in the following 
publications (copy enclosed) for a further supporting description of a suprathreshold 
concentration of an odorant - and the meaning of a decismel unit in the suprathreshold range in 
relation to the average threshold concentration of an odorant - as known in the art. 

The decismel units in the suprathreshold range are an "X"-fold increase over the mean or 
average normal threshold concentration of an odorant. The Examiner is respectfully directed to 
the following (emphasis added): 

a) USP 6,325,475 (Hayes et al.; "Devices for Presenting Airborne Materials to the 

Nose") at col. 8, lines 54-66, and coL 20 at lines 55-65 (emphasis added): 

...for threshold testing of the sense of smell, 3-4 orders of magnitude dynamic range 
(60-80 decisme/s), where: 

1 decismel = log 1 0 f odor concentration! 
20 

arc needed. 

For a typical logarithmic scries of test substance intensities, the dispensers 12 can 
dispense increasing masses of test substance by increasing the number of drops dispensed. 
Jetting at 1 to 10,000 drops/second, a single jet 12 can dispense over a 4 log-unit range of 
test substance intensity m 1 second. For greater temporal compression, jets 12 with 
differing concentrations can be used. For most test substances, a range of 40 decismels 
(100-fold concentration range) includes the thresholds of about 98% of all subjects (i.e., 
.+-.2 standard deviations), so that 80 decismels (10 7 000-fold) is more than an adequate 
dynamic range for the system. 

b) USP 5,380,765 (Hirsch; Chemosensory olfectory assay for psychiatric disorders") at 
cols. 7-8, bridging paragraph (emphasis added): 

Odor thresholds are expressed on the "decismel scale". The mean threshold 
concentration of a chemosensory agent detected by a control group of 20-year olds is 
set at the 0 value. A decismel is calculated by dividing the concentration of the 
chemosensory agent detected by the patient to the normal threshold concentration (using 
the published value or empirically determining the value) and then taking the logarithm of 
the quotient. The logarithm of the quotient is then multiplied by 20 to obtain the decismel 
value... An increase in the threshold concentration value over the mean threshold 
concentration value of twofold corresponds to 6 decismels. The suggested thresholds 
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for byposmia are 30 ds and of functional anosmia at 54 ds. The normal mean threshold 
values for each chemosensory agent are known and can be used to convert the threshold 
concentration into decismels. 

c) Prudhomme et al., Acute-Onset Persistent Olfactory Deficit Resulting from Multiple 
Overexposures to Ammonia Vapor at Work, J Am Board Fam Pract 1 l(l):66-69 
< 1998 ) fwvyw.mcdscaDe.com/viftwa rticle/417766 at page 3 of 4 (emphasis added): 
♦ Decismels (dS) are defined as 20 log (test concentration/reference concentration), where 
the reference concentration is the average odor threshold in a reference population. Thus, a 
score of 40 dS indicates that the patient's odor detection threshold was at a test 
concentration 100 times the population average for the compound employed. 

As noted above, 6 decismels corresponds to a 2-fold increase over the mean or average 
threshold concentration value. Forty (40) decismels corresponds to a concentration that is 
100 times the average odor threshold. Thus, the "25-55 decismel units" amount recited in the 
claims is much higher than the mean or average threshold concentration of the odorants. 

The Poan and McMath compositions are creams - and the descriptions of the Poan and 
the McMath creams merely provides a list of several ingredients - with no recited concentrations 
- or delivery systems as recited in the claims. 

There is no teaching in either reference that either product contains a svprathreshold 
amount of a cucumber and licorice odorant — i.e., a concentration of the odorant that is beyond 
the mean (average) normal threshold concentration at the recited decismel units. Nor is there any 
motivation for either product to be prepared with such a concentration of odorants as provided in 
Applicant's composition. 

The cream products described by the cited references would not inherently contain the 
odorants in a svprathreshold amount as recited in the claims, and would not inherently provide 
the recited effect of altering blood flow to the vagina of the female. 

The cited references do not teach or suggest an article of manufacture as claimed by 
Applicant comprising a suprathreshold but noi irritating concentration of an odorant composition 
to alier blood flow to the vagina when inhaled by a female individual. Rather, the cited 
references merely teach a cream producx that contains cucumber and licorice extracts in amounts 
to provide a moisturizing effect on the skin. 

Accordingly, withdrawal of the rejection of the claims based on the cited references is 
respectfully requested. 
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Rejection of Claims under 35 ILS.C. lfttfo) 

The Examiner maintained the rejection of Claim 25 as obvious over the Drug & Cosmetic 
Industry (D&C.I.) publication entitled "Scentual Response" (Jan 1996, from PROMT database). 
This rejection is respectfully traversed. 

The Examiner cites the publication as disclosing a report by the inventor, Dr. Alan 
Hirsch, that various odorants including a combination of lavender and pumpkin pie odorants 
caused increased penile blood flow. 

The Examiner stated as follows: 

Claim 25 stands rejected ...as being unpatentable over the Drug & Cosmetic Industiy 
publication entitled "Scentual Response" (Jan 1996, from PROMT database) for the reasons 
set forth in the previous Office action which are restated below. 

The cited reference discloses that Dr. Alan Hirsch.... reported... that various odorants 
including the combination of lavender and pumpkin pie caused increased penile blow [sicl 
flow (see last paragraph). 

It would have been obvious to one of ordinary skill in the art at the time of the claimed 
invention was made to provide an article of manufacturer [sic] comprising a blood-flow 
effective amount of an odorant, whereby the odorant is a mixture of lavender and pumpkin 
pie* based on the beneficial teachings provided by Dr. Hirsch within the cited reference. 

The cited reference states as follows: 

On a back-to-the-farm note, Dr. Alan Hirsch of the Smell & Taste Treatment and Research 
Foundation (University or Chicago) reported to the American Psychosomatic Society that the 
odors of pumpkin pie, doughnuis, licorice and lavender significantly increased blood flow to 
the penis, the basis of an erection. The most potent was a combination of lavender and 
pumpkin pie which, if you can believe it, increased penile Wood flow by 40 percent... 

Claim 25 has been amended to recite that the odorant composition is a mixture of 
licorice-based and banana nut bread odorants, a mixture of licorice-based and cucumber 
odorants, or a mixture of baby powder and chocolate odorants. 

The cited publication does not teach or suggest an article of manufacture in which the 
odorant composition is one of the recited mixtures of odorants as claimed. 

Nor does the cited publication teach or suggest an article of manufacture as recited in 
Claim 25 composed of an odorant composition and the listed elements in combination. 

Accordingly, withdrawal of the rejection of Claim 25 is respectfully requested. 
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Rejection o f Claims for Double Patenting 

The Examiner maintained the rejection of Claim 25 on the basis of double patenting in 
view of Claims 22-23 of USP 5,885,614, 

The relevant claims (16, 19, 22-23) of USP 5,885,614 are as follows: 
16. A method of increasing penile blood flow in a male individual, comprising: 

the odorant selected from the group consisting of orange, a mixture of lavender and 
pumpkin pie, a mixture of doughnut and black licorice, a mixture of pumpkin pie and 
doughnut, lily of the valley, black licorice, a mixture of doughnut and cola, a mixture of black 
licorice and cola, a mixture of lavender and doughnut, chocolate, strawberry, rose, green 
apple, parsley, peppermint, musk, lavender, vanilla, cranberry, pink grapefruit, floral, baby 
powder, oriental spice, cinnamon buns, roasting meat, cheese pizza, doughnut, cola, pumpkin 
pie, and buttered popcorn. 

19. A method of increasing penile blood flow in a male individual, comprising: 

the odorant selected from the group consisting of orange, a mixture of lavender and 
pumpkin pie, a mixture of doughnut and black licorice, a mixture of pumpkin pie and 
doughnut, lily of the valley, black licorice, a mixture of doughnut and cola, a mixture of black 
licorice and cola, and a mixture of lavender and doughnut. 

22. An article of manufacture, comprising: 

(a) an odorant as reched in claim 16 and packaged in a recited form, wherein die odorant 
when inhaled by a male individual is effective to increase penile blood flow; and 

(b) instructions for use of the odorant according to the method of claim 16. 

23 . An article of manufacture, comprising: 

(a) an odorant as recited in claim 19 and packaged in a recited form, wherein the odorant 
when inhaled by a male individual is effective to increase penile blood flow; and 

(b) instructions for use of the odorant according to the method of claim 19 . 

It is believed that Claim 25 as amended clearly distinguishes over Claims 22-23 of 
USP 5,885,614. Accordingly, withdrawal of this rejection is respectfully requested. 



Claim Objections/Allowable Claims 

As suggested by the Examiner, Claim 32 has been amended to incorporate the limitations 
of the base claim (Claim 24) and the intervening claims (Claim 31). Accordingly, withdrawal of 
the rejection of Claim 32 is respectfully requested. 

The allowance of Claims 41 and 42 is again acknowledged. 
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Extension of Term. The proceedings herein are for a patent application and the 
provisions of 37 CFR § 1.136 apply. Applicant believes that no extension of term is required. 
However, this conditional petition is being made to provide for the possibility that Applicant has 
inadvertently overlooked the need for a petition for extension of time. If any extension and/or 
fee are required, please charge Account No. 23-2053 . 
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Applicant believes that the claims are in condition for allowance, and notification to that 
effect is respectfully requested. The Examiner is urged to telephone the undersigned Attorney if 
any questions should arise or further discussion would expedite the examination of the 
application. 



Respectfully submitted, 




Reg. No. 34,259 



WHYTE HIRSCHBOECK DUDEK S.C. 
555 East Wells Street 
Suite 1900 

Milwaukee, Wisconsin 53202-3819 
(414)273-2100 

Customer No. 22202 
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APPENDIX 



Copies of cited publications (relevant pages): 
USP 6,324,475 (Hayes) - cols. 7-8 and 19-20 
USP 5,380,765 (Hirsch) - cols. 7-8 
Prudhomme (1 998) - pages 1 and 3 
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15-25 up and down intensity steps for a given threshold ted, 

With a mftT?rtnim of 3 threshold tests ptr SubjcCL 

Fragranoes will be presented by microoispcasing minis- 
cule amounts into the vapor a subject is asked to SBiff. Five 
minute breaks will be given between tests (more frequently 
if requested), and no more than 45-60 minutes total testing 
will be done per subject. 

Tbe subject population at SMU win be drawn from the 
entire student body, which is 95% between the ages of 17 
and 23, 52% feroafe, and 71% minorities, of whom approari* 
mately 10% are African American, and the remainder are 
predominantly of Hispanic, Asian, and Native American 
origin- 

The subject pop illation at UC-JrvTne will be drawn from 
normal and Akheimer's diseased aged subjects, ranging 
from 55 Id 85 years of age. This group is approximately 30% 
female. 

EXAMPLE 4 

The digital dispenser 10 of tbe present invention will 
pei mil the probing of new dimensions of human olfaction. 
The analytical capability of the digital dispenser 10 can be 
used to understood bow olfactory signals are summed over 
time (to the millisecond range) and (when combined with 
endoscopic presentation) over the space of the olfactory 
epithelium. Thus, presenting brief "clouds" of airborne 
molecules or droplets allows exploration of the temporal 
mlegralion (approximately 100 ms) and, with endoscopic 
systems, the spatial integration (approximately 10,000 to 
100,000 square microns of olfactory epithelium or (he 
vomeronasal organ) of sensory responsiveness of the olfac- 
tory epithelium and the vomeronasal organ (which is spe- 
cially tuned to pheromonesX 

The resolution of these basic psychophysical issues will 
allow the determination of the most reliable and most useful 
patterns to use for diagnostic work* By injecting immature 
''douche of airborne molecules or droplets into the inspired 
airsticanx, olfactory stimuli can be delivered thai are very 

brief, relative to ibe overall duration of a voluntary sniff 

(about 0.5 seconds in duration) or an inhalation (2-4 second 
duration). Uns is shown schematically in FIG. 22. Actual 
examples of such temporal "sculpting" of the gas stimulus 
are shown in FIG. 7. There will be sum* Smoothing of these 
temporal functions, due to turbuleDce as air flows through 
the nasal meatuses and around Ibe turbinate bones. Reten- 
tion and release of (est substance molecules on the airway, 
surfaces win also produce some temporal smearing of tbe 
olfactory stimulus. Still, a temporal dimension will be 
introduced into olfactory testing by the micitkUsperising of 
airborne molccnles or droplets into the inlet of the nostrils. 

The digital dispenser 10 of the present invention wifl 
allow a deterniinaiion of empirical data such as what tem- 
poral patterns of stimulation during a single sniff or single 
inhalation give the strongest subjective response (Le., to west 
"threshold" or largest 67 of a Receiver Operating Curve), 
how icapou** from the two nostrils arc integrated, what the 
tirrje-coirstaius are for mteT-oostzil integration, whether there 
is an olfactory directional sense, whether there is a dominant 
hemisphere when HfcsinTflar aiibm uc materials are presented 
to the two nostrils,, whether there is a directionality of 
olfactory signals due lo intcr-nostrils differences, whether 
concentration and duration will be irn^rthangeable (for a 
fixed total mnnber of airborne materials) over about 600 
mffiscconds, with lade farther integration thereafter and 
whether different airborne materials give aafferent integra- 
tion fiurctioiis, as is the case with different adaptation 
functions for different airborne materials- 



The results of these determinations will yield a Dornmfvc 
baseline for novel areas of human performance mat will 
provide sensitive indicators of neuropathology. Tbe digital 
dispenser can be configured as a handheld device lobe used 

5 by a clinician in the office (or even in the field) that can 
precisely probe for Within and between nostrils effects. In 
view of the possibility that olfactory asymmetries could be 
useful predictors of brain disease, these studies could lead to 
a practical and powerful olfactory diagnostic tool. 

jq The choice of test substances lo be loaded in tbe nricrojeis 
12 mclnde, but are not tirrrilcd lo, pyridine, eugcnol, 
1-butanOl and mercirplan which are commercially available 
tram International Flavors and Fragrances, Inc. as well as 
some lest substances shown to be especially difficult to 
identify for patients wiih Parkinson's and Alzheimer's such 

15 as cinnamon, chocolate* strawberry and pizza which arc 
cornmercially available from 3M Microfragrances. Other 
lest substances are disclosed in Table 3 in Amoorc, J. £. 
(1991): Specific anosmias in Smell and Taste in HeaUh and 
Disease, ed. by T. V Getcbejl el at. Raven Press, New York, 

20 pp- 655-654, the entire disclosure of which is mcorporatcd 
herein. These other substances include; fruity Qsoamyi 
acetate), etherish (methyl ethyl ketone), camphor (1,8* 
cineolc), clove (eugcnol), cinnamon (cirm am aldehyde), 
rmnly (l-carvone)* thyme (thymol), rosy (2-phenylethyl 

25 alcohol), citrons (Cranial), floral (pbenyfethyl methyl ethyl 
carhinolX Hry (lyral), violet (B-ionone), Vanilla (vamlliri), 
amber (thujamber), musky (w-pentadecaladonc), garlic 

SDicin), fishy (trimethylarnine), halogen Qodofbrm), burnt 
yridine), phenolic (4<inylph*nol), sweaty (isovaleric 
ro acid), urinous (5a-androsl-16-en-3-onc), repulsive 

(pheDyHsocyamdeX spermons (1-pyrroline), fecal (skatole), 
resinous (rsoamyl alcohol), gassy (lert-bulyl meTCap lan), 
acid (acetic acid), buttery (2,3-bnlanedione), earthy 
(2-mcihyIisoboraco!X vegetable (mctbional), cyanide 
^ (hydrogen cyanide), malty isobulyraldcbydc), sulfide 
(hydrogen sulfide) and armpii (trarjs*3*Mctli^-2-be*enoic 
add). 

Still other lest substances include: peanut, soap, paint 

thinner, motor oil, smoke, lemon, menthol. Onion, hcoricc, 
4^ wimcrgreen, orange, hlac, grape, gasoline, bubble gum, 
chocolate, mini, root beer, cherry, strawberry, fruit punch, 
rose, turpentine, pine, pbsa r watermelon, grass, natural gas, 
cinnamon, pineapple, coconut, dill pickle, clove, banana, 
garlic, peach, lime, leather, gingei bread, Cheddar cheese, 
45 musk, cedar, apple, black pepper, chili, tomato, pumpkin pie, 
skunk, whiskey and honey. 

The concentration of test substance and the temporal 
envelope of presentation, as well as the inler-nOStrOs dtiffcr- 
- ences can all be controlled by merely changing the- number 
50 of o^ialfy<omrollcd nriuo di ops to be dispensed into the 
anstream. In all cases, the mavirmtm mass of airborne 
* materials injected into the airstream win be kept well below 
I he saturation point, so thai condensation of the test snb» 
stances opto tbe air passages will be rmmmized. 
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For a typical logarithmic series of test substance 
mleosiiles, tbe dispensers 12 can dispense increasing masses 
of test substance by increasing the number of drops dis- 
pensed. Jetting at l in 10,000 Aops/second, a singe jet 12 
can dispense over a 4 log-unit range of teat substance 
intensity in 1 second. For greater temporal oxnpression,jets 
12 with chJO^nng concentrations can be used. For mod test 
subsl ances, 's.range of ^decasroefc (100-fold ronriein^tian 
range) includes the thresholds Of about 9&% of all subjects 
±2 standard deviations), so that 80 <frrisinr;rft (lCgOOO- 
fold) fe? more than an adequate dynarj^ic range fa the systcrn- 



Tbe test subjects will hear an aurmae a txcp,' r nrtornrimj. 
them to start an inhalation (or sniff), and the airborne 
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tification and sensitivity to 40 stimuli wing scratch and 
smfTcards. Each subject rated the fiance samples by 
scratching with a pencil included with the test cards, 
sniffing, and men identifying tfcfi odorant as one of four 
chotces. A label could be repeatedly scratched as s 
needed before moving to tile next odorant and refunrfng 
to previous odors was allowed. 

The result of the patient's score on tie Smell Identi- 
fication TestTM were evaluated by reference to the 
f^ufed normal ^values far age and gender provided 10 
m the Smell Identtfkathm Test tm Adm imstratfen Man- 
ual on pages 19 and 2QL The patient's total number of 
correct responses (maximum of 40) was eMawta^j by 
use of the test's scoring key. The patient's test score is 
located in the far left hand column of Table 1 for 15 
women and Table 2 for men. The age group is located 
along the top of the table and the subject's percentile 
score is read ar the utcrsectktq of test score row and act: 
group column. The percenrilp value reflects the per- 
centage of normal patients having that score, 20 

A diagnosis for an olfactory dysfunction is madf by 
idenriryinB whether the person's test score fells within 
the ano$nria (total inability to perceive odor) or micro- 
stomia range (decreased smett ability). Generally, scores 



dividing the concentration of the cbemosensory agent 
detected by the patient to the normal threshold concen- 
tration (using the published valve or empirically deter- 
nifanng the value) and then taking the logarithm of the 
quotient. The logarithm of the quotient is then multi- 
plied by 20 to obtain the dedsme] value. Dedsmel val- 
ucs can be positive or negative, A positive deosmd 
varae indicates the patient is less sensitive to the ciemo- 
sensory agent, Le. has a higher threshold detection con- 
centrarioiL A negative deckmel value indicates that the 
patJcm is more sensitive to the compound, Le. has a 
lower threshold detection ronccirtratifln. An m^ 
the tlii^shoIdconceDTTAiion value over the thresh- 
old cancelation value of twofold corresponds to 6 
A&smste. The suggested thresholds for Iryposnria are 
30 ds and of functional anosmia at 54 ds. The normal 
mean threshold values for each cbemosensory agent are 
known and can be used to convert the threshold con- 
centnrtronh^odeasnoe& 

the expected value was considered a mgnrff^w change 
mti^tbreshold le vel of detection of the comn onnri. 
The Accvsens x 1 est qp was condncta^cco rdmg to 



standard methods as described by the Accusals Tim 
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Total ="Tivftinlfr 
^^^^^TBifa AbIb oaly) 
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NocxDosBtb (males only) 
Wbnnatem (female ™»y) 



Jcochlcric aad (HCTj, urea, and r^ierrylllik>tarbaniidc 
(PTQ was evaluated by the patients tasting solutions 
containing increasirig amounts of the conrpound. 
The ability of the patients to detect and ly^ngnfw* fh+ 

- 30 type and iiirensiry of the solution was measured. Two 

drops of each of three solutions was placed on a pa- 
tient's tongue successively. Two of three solutions were 
water and one of the solutions was either salty (Nad), 
sweet (sucrose), sour (HCTj and hitler (FTC). Three 
35 different c^nceurrarious of salt, sucrose and HO were 
tested. The PTC test was the last lest performed. The 
patient wasiiErrurrtcd to identify which One of the three 
solutions was dffierent, Tidietheritwassalry.swee^sottr 
or hatter, and to estimate the degree of the taste on a 
40 scale of 1 to 100. AH three judgments nxust be correct 
for diagnosis of norma] taste. If the patient could not 

- detect correctly the dferent tastant or recognize each 
tastamv the next higher concentration of the tashmts 
^ tested in the same matm^ nntil the r a trm f cor- 



. The unilateral threshold test was conducted accord- 
ing to standard methods as described by J, Amoere at 
vL.Miincbgy, 21=4*^4 0983). Briefly, the patienft 
ability to detect mcreBsmgamounts of caxbinol, PEMao 
tone, dneole, tfrioplumc, pyridine, (PE^henoI), end 
CA-phenone m the left and right nostrils was tested- 
t ^^f 1 ^ m dfiGfemeIs obtained from Olfac- 
b^K'. 52* Z^*™ 1 ^ threshoU was teste* m tne same nntil the Datient cor 

^^ i^J^° X detected by a patient was deter- 45 rectly idemined thT^^%^L^tTr^L^ 

*** blankand asked to iden^tS^ r^^hal n^K* ™ * 
wrththerobstan^Theroatic^ ^ „ , xias nypogema. 

Dottles m random order and needed to correctly iden* 
tifythe substance three times in order to identify the 
patient's threshold eventration. The level at which 

£n^w£ SnSar^ ^^Ll^ <™™ and rate tlie mtensity of each 

calibrated in decisnS^^ ^t^^^ * ^ 'S!^^ 

patient was lower than the ajS^wT ^Lz! no ? mJ . fortfafc conoemratirm are 10% to 

T n^ re sens*, to t^c^c^TdeSK ^TM^r 
(iamosensory agait« a negative decisinelvnhi!' m XTTT^i *™ n V 1 ^- Any aapease lower 

— 1 oepressmai Inventory, The MMFI-II is available from 

GS National Computer Systems and b administered ac- 
cording to standard methodologies s$ described in Try 
tfoh gfail Ajvrs meta i^^Afflf^ A^FiiedmanetaL, 
edmar, Laurence Eribatmn Assoc, publishers (198$) at 



If the patient correctly detects and recognizes all of 
the tastanjs but gives intensity responses less than 5®, 
then a second test is done. Patients taste each of three 
different ccmcentrarioas of the Nad solution. sccro$c 
solution and HQ solution and rate the intensity of each 



Odor thresholds arc eroressed on th^ ■*rfr^^>j 



scale". The mean trrmshoM cciicerirrntion of a cbemo- 
sensory agent rlrtrcted by a control group of 20-ycax 
oMs is set at the 0 value, A decXsmcl is calculated by 
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Acute-Onset Persistent Olfactory Deficit Resulting from Multiple Overexposures 
to Ammonia Vapor at Work 

£n ^ra^' c fe r S. h c!J|^! e, D °' MPH ' J " ShUSterman ' MD - MPH - and Paul D - Blanc, MD, MSPH, University of CaJifomia. 

J Am Board Fam Pract 11(1):66-69, 1998. © 1998 American Board of Family Practice 
Introduction 

Sff^™?? 0 " (8 ^ ^ctiona, foment in the sense of smell) Is not uncommon. It is estimated that at least 2 million Americans 

hnTwS ™l£ «E5SS f "E* a '* OU9h L aCtUal mmber is probably hi9her - 11 ' ^ importance of this primary sense should 
■ ' ? £f 115 absent * can result in profound consequences. Both personal protection and quality of life can be 

"cKSSfS^^r T* °f ^l ProVid J e L an eXce,lent « am ' n B for of haza^s^nSo^s 

I£5£? SS from fifes, ingestion of spoiled foods, and hazardous materials encountered on the job. An employee lacking intact 
SSS!iTS!ff -r. certain settings, and indeed might be precluded from selected duties aJa isultiven 
ISPKwSi^P * p ™ tect,on air-punfying respirators) might not offer sufficient assurance against toxic exposures because 

^. P T W °n n0t be able to <tatoct res P irator leate or cartridge breakthrough.^ The senses of tasta and smell are 
intertwined; loss of smell can adversely affect gustatory pleasure or, more lmportantlyTcl.n lead to anorexia * 



J BqUB / ,Cy U ? P J* r aJn, " v ex P° sures occupationally PI published cases of work-related residual olfactory 

^^l!S^^^J^J^ nml ^ a ' m ^ teStin9 - Rec °9nition of the link between irritant exposure and upper 
airway functional loss is thus important to occupational and general health practice. 

ammonia 3 **** * **** perefetent hv P osmia (eduction [n the sense of smell) occurred following an acute industrial exposure to 



Case Report 

m^HS^^^ hi L USUa ! s ^of good health until 1993. when he was acutely overexposed to an ammonia leak while 
thn fi=h nnSlr 8 owner -°P era1;o i r of a fish-processing plant The aqueous ammonia involved in the leak was used as a refrigerant in 
of the te^S^ 6 ^! 0 "- ? her ' rntant gases ' includin 9 sulfur were used as refrigerants in the operation. At the time 

eWriSn?flnv ^* r ^1 nence ? e £ e and "I 381 lnritation and mi,d facial skin bumin 9- He avoid ed mouth breathing and denied 
SfwS^H- 2Lf5t - ^ respiratory symptoms. He spent an entire morning in the vicinity of the leak without wearing respiratory 

^^m^^L ^° U ^ ^ ne ^i ammonia leaks with 5imilar but less severe symptoms. No quantitative industrial hygiene 
measurements of the ammonia concentration were made. 

stuZei^nd^™^"^"! 3 ex P° sl i res : a ^ r this incide "t »» Patienfs nasal symptoms persisted, marked by a sense of nasal 
r«Z^1fJ^ "to™*"* epfetaxis continumg for 2 weeks. Although the nasal congestion later resolved, he also complained of a 
^«^n« « OTmp k i os ® lt of sm «" that improved only minimally. Whereas some sense of smell did return, he noticed difficulty 
SSS^f-T 0 " 8 ^ 5 ' * u 5 h 88 his Wife ' 8 pemjmB or fresh,v mowed Foul or unpleasant odors did not replace 
Z °b£JZL 1L ? ■ ° r ^V™} 0 * «"* symptoms, such as rhinorrhea or discharges, persisted. His sense of taste returned 
to oaseun© after a transient complaint of a metallic taste. 

!^ e r!. BS h ? anns f nd vision ^B^naIne « , intact He reported no history of atopic disease, including allergic rhinitis. He was a 
lifetime nonsmoker and was on no medications at the time of exposure. There was no history of nasal trauma related to his 
H?? s '^ was 8 ^ mined "y an otolaryngologist 6 months after the acute exposure; no structural abnormalities were observed. A 
oner trial of intranasal flunisolide was prescribed with no effect. 

When he was examined 30 months after his acute exposure, hie external nares were patent and without apparent abnormality. 
Bilateral nasal breathing was without deficit, and there was no sinus tenderness to palpation. Findings of the oropharynx and 

http^/ww W .med S capexomMewarticle/4177^rint A ^r*.v _rmr«*wec Ik**. 8/25/2005 
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chemically-induced olfactory dysfunction. More Interestingly, of these 7 patients, 3 (43 percent) had the onset of their hyposmia 
following exposure to ammonia. Details of the exposure are briefly described for only one of the three incidents. In the described 
case, an acute, overwhelming ammonia exposure caused a severe intranasal burn and ultimately irreversible hyposmia As in our 
case, there was no response to a trial of nasal steroids. This case series provides additional support that ammonia can adversely 
impact olfaction. 



A syndrome known as the reactive upper airways dysfunction syndrome, or RUDS, might tangentially apply to our case. The 
syndrome helps categorize persons who experience persistent nasal symptoms, specifically rhinitis and heightened subjective 
sensitivity to chemical irritants, after a single acute exposure to an upper respiratory tract irritant.* 30 * This syndrome is considered 
analogous to an asthma^like syndrome known as RADS (reactive airways dysfunction syndrome) that develops in certain persons 
following acute pulmonary tract irritation.!™ Symptoms develop after a single (generally, intense) exposure and persist in the 
absence of additional exposures. Our patient did develop some pertinent nasal symptoms following one of multiple acute exposures 
to ammonia. Although an olfactory deficit as such has not been incorporated into the clinical syndrome definition of RUDS P« it is a 
plausible consequence of any persistent inflammatory process. 

A major limitation in earlier reports of offertory impairment following environmental exposure has been the lack of objective 
standardized measurements of olfactory function. The two tests used in this case, UPSIT (University of Pennsylvania Smeli 
Identification Test), a qualitative test kit, and OLFACTO-LABS (Quantitative Smell Test Kits) are well-validated* 12 - 33 ^ and are now 
widely available. 



The upper respiratory tract is inherently susceptible to the toxic effects of airborne irritants. The nasal mucosa and olfactory 
epithelium are primary targets of water-soluble toxicants, of which ammonia Is prototypic. Such exposures and their resulting 
impairment are likely far more commonly encountered in primary care settings than is generally appreciated. It has recently been 
reported, for example, that family physicians spend 14 percent of their time dealing with occupational health problems overall-P 4 l ■ 
Upper airway disorders, including irritant-related symptoms, are an important occupational problem among those likely to be 
encountered. In the same study, 29 percent of physicians specified occupational exposures as a high-priority issue about which more 
knowledge was needed. Knowledge on olfactory impairment is a particularly needed area of better understanding. < 

* Decismels (dS) are defined as 20 log (test concentration/reference concentration), where the reference concentration is the 
average odor threshold in a reference population. Thus, a score of 40 dS indicates that the patient's odor detection threshold was at 
a test concentration 100 times the population average for the compound employed. 
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